Background and purpose: patients on stroke units have better outcomes but it is not known why. We investigated the process of care on a stroke unit, an elderly care unit and a general medical ward. Methods: comparison of the three settings was by non-participant observation of 12 patients in each. Data were analysed using multi-level modelling methods. Results: stroke unit patients spent more time out of bed and out of their bay or room, and had more opportunities for independence than patients on the medical ward. There were more observed attempts on the stroke unit than on the general medical ward to interact with drowsy, cognitively-or speech-impaired patients. Stroke unit patients spent more time with visitors. Most of these aspects of care were also found on the elderly care unit, where patients also spent less time asleep or 'disengaged', more time interacting with nurses, and were given appropriate help more often than those elsewhere. Stroke unit patients received less eye contact, were ignored and treated in a dehumanizing way more frequently and had more negative interactions or activities than those elsewhere. Conclusions: we have identified some aspects of the process of care which may help explain the improved outcomes on stroke units. These aspects were also observed in the elderly care unit.
Introduction
Patients on stroke units have improved outcomes compared with those on general wards [1] [2] [3] [4] [5] [6] [7] [8] [9] . A systematic review of 19 trials found that stroke units were associated with long-term reduction of death, dependency and institutionalization, with benefits being independent of age, sex or stroke severity [10] . However, we still do not know why stroke units improve outcomes. It is unlikely to be the amount of therapy given, since this is not much greater on stroke units [11] . Perhaps stroke units manage secondary complications better [12] .
It is difficult to get information about the process of care. One way is to review case notes retrospectively [13] , but a more accurate method is to observe what happens to patients. This approach has been used to study rehabilitation [14, 15] , health care for elderly people [16] [17] [18] and the care of stroke patients [19] [20] [21] [22] [23] [24] [25] . Only two studies compared stroke units with conventional care: one [20] found that stroke unit patients spent more time in treatment (nursing, therapy and medical care) while the other [23] found they interacted more with nurses and therapists and that limb positioning was better. None explored the quality of the interactions or activities. Furthermore, none compared stroke units with elderly care wards.
In randomized controlled trials of stroke units, elderly care units tend to be combined with general medical wards to form a 'conventional care' comparison group [4] , thus obscuring any contribution that interdisciplinary care might make. For this reason, we compare the process and quality of care between a stroke unit, elderly care unit and general medical ward. The aim was to identify aspects of the process of care which may help explain the improved outcomes associated with stroke unit care.
Methods

Settings
The elderly care unit and general medical ward were in one inner-city teaching hospital and the stroke unit was in another teaching hospital in the same city. The stroke unit offered rehabilitation to stroke patients of all ages, with the exception of those receiving terminal care and those likely to be discharged quickly. It was run by an interdisciplinary team headed by a consultant physician with an interest in stroke. It had 24 beds and was 3 years old at the time of the study. The elderly care unit consisted of an acute ward (18 beds) and a rehabilitation ward (22 beds), both of which were run by interdisciplinary teams headed by the same consultant physician. The general medical ward had 32 beds. Nine consultants had patients on this ward. Although stroke patients were referred to therapists, there were no interdisciplinary team meetings. At the time of the study there were 1.8 patients to every nurse (including nursing assistants and student nurses) on the stroke unit, 1.7 per nurse in the elderly care unit and 2.9 per nurse in the general medical ward.
The observational schedule
Non-participant observation was used. The items on the observation schedule were developed after several weeks of observing stroke patients in one setting. The schedule was then piloted and modified slightly. The final version (see Appendix) consisted of a form for each patient, enabling the researcher to record information about the patient's location, position (bed, chair, other), activity, who they were with and what type of interaction (if any) was occurring. Assessments of the quality of each activity/interaction were also recorded [for example, whether the patient was given the chance to be independent (if appropriate)]. Some of these assessments of quality were subjective. In particular, one item recorded whether the researcher felt the activity or interaction to be 'dehumanizing' (for example, if a patient was wheeled from one room to another without any explanation).
Data collection
Permission to observe was sought from staff and patients involved, or from the carers of those patients with cognitive impairment. Access was freely permitted and no-one refused. Pre-stroke Barthel index, diagnosis and the Barthel score and conscious level on admission were obtained from the medical notes. Barthel score upon observation was assessed by the observer, while clinical assessments of conscious level and cognitive and speech impairment upon observation were made by a doctor.
Stroke patients already in each setting when the study began were observed and further patients recruited consecutively as they were admitted. The observer sat no more than 3 m away from the patient. Each patient was observed for three consecutive 5-min periods in every hour of an 8 h shift. Consequently, each patient provided 24 'units' of observation. Twelve patients were observed in each setting, generating 288 units of observation in each setting and 864 units of observation in total. In each setting, 72 units of 
Reliability
The researcher and an independent observer simultaneously recorded 96 5-min observational sessions to test the inter-observer reliability of the schedule.
Data analysis
The unit of analysis was not the patient, but the observations generated by each patient. Because each patient contributed 24 observations to the data set, we thought that some of the observed differences between settings might be explained by the activities of one or two patients and/or differences in patient characteristics in each of the settings. To explore this possibility, multi-level modelling methods (which allow the hierarchical nature of the data to be exploited) were used where possible. Using these methods [26] , the variance structure of the data can be more precisely defined and measurements within individuals can be assumed to be correlated. The advantages of these methods have been described [27] .
For each variable, a multi-level logistic model was fitted using the NONLIN macro in the statistical package MLn [28] . The primary questions addressed were: (i) were there any differences in the process of care between the three settings and (ii) could these differences be explained by differences in the type of patients admitted to each setting. For each analysis, the individual observation was treated as the level-one variable and the patient was treated as the level-two variable. Thus, within-and between-subject variation in each outcome could be explicitly incorporated into Observing the care of stroke patients 435 P-values (obtained by taking a normal approximation and dividing the estimate by its standard error) refer to the odds of the event occurring in patients on the general medical ward or elderly care unit compared with the odds of it occurring in patients on the stroke unit.
the model. The setting effect is presented both before and after adjustment for the patient characteristics shown in Table 1 and the time of observation. Setting effects were treated as random effects, in that the impact of the setting was allowed to vary between individual observations. All other effects were treated as fixed: in other words, each factor had the same effect on different observations. Multi-level modelling methods were used in cases where observations applied to all patients. However, where observations only applied to some patients (for example, the quality of interaction among those engaged in interaction), the numbers were too small for multi-level modelling techniques and frequencies were used instead. Because the observations were not independent we have not used conventional statistical hypothesis testing in these cases. Inter-rater reliability was calculated using weighted k.
Results
Patients
No significant differences were found between settings in the patient characteristics on admission or at observation (Table 1) .
Inter-rater reliability
Most items had good to moderate reliability (k values of 0.51-1.00) including 12 which had a k value of > 0.75. Only two items had fair reliability (k ¼ 0.21-0.4): 'Was the patient given the chance to be independent?' and 'Was patient given feedback (none/positive/negative)?'. One item-'Was patient given a choice about the activity?'-had poor reliability (k < 0.01).
Comparisons between settings
Multi-level logistic regression
After adjusting for patient characteristics, general medical ward patients were more likely to be in the bay (P = 0.006) and in bed (P = 0.04) than patients on the stroke unit ( Table 2 ). There were no significant differences between the stroke unit and elderly care unit with these two variables. Patients on the general ward were less likely to be somewhere other than their bed or chair (P < 0.0001) than patients on the stroke unit. Patients in both the general ward and the elderly care unit were less likely to be involved in some form of activity, although these effects were not statistically significant (P = 0.20 and 0.32 respectively). No significant differences were found between settings in terms of whether patients were alone or accompanied, or engaged in interaction. The results from the frequencies support these findings (Table 3) .
Frequency of different activities
For about half of all observations in each setting patients were unoccupied, but those on the stroke unit were observed to be in recreational activity more often than those in the elderly care unit or general ward (Table 3 ). Conscious elderly care unit patients were less frequently observed to be sleeping or 'disengaged' (i.e. staring into space) than conscious stroke unit or general ward patients.
Frequency of interactions
Patients were observed to be with therapists for similar amounts of time in each setting (Table 4) . Stroke unit patients, however, were with visitors more frequently than elderly care unit or general ward patients. Patients on the elderly care unit were observed to be with nurses more frequently than stroke unit and general ward patients, while patients on the general ward were observed to be with others (patients, domestics, porters, doctors, psychologists, volunteers, pharmacists) more frequently than patients elsewhere. The same pattern was found in terms of who interacted with patients. While the amounts of interaction were similar in all settings, the types of interaction differed. Attempts to interact with drowsy, unconscious, speech-or cognitively-impaired patients were observed more frequently on the elderly care unit and stroke unit than on the general ward, while verbal interaction only was observed more frequently on the general ward than elsewhere.
Quality of activities and interactions
Patients on the elderly care unit and stroke unit were observed to be given the chance to be independent (if appropriate) more frequently than those on the general ward. Patients on the elderly care unit were observed to be given help (if needed) more frequently than those in the stroke unit and general ward (Table 5) . Stroke unit patients were given eye contact less frequently, ignored more frequently, treated in a 'dehumanizing' manner more frequently, and more frequently had an overall negative quality of interaction than those in the elderly care unit or general ward.
Discussion
A randomized study design might be thought preferable to an observational comparison, but we felt that an observational study would be more likely to reveal real differences in the processes of care between settings. Furthermore, our use of multi-level modelling has enabled us to make some allowance for patient differences between the settings. The periods of observation within each hour were not selected randomly, and this could have introduced the possibility of systematic bias. However, the researcher was usually present on the wards as an observer throughout the whole of each 8 h shift, not only during the 15 min periods of structured observation. As such, ward staff would not know exactly when observations were being recorded and the researcher would have been aware of any systematic bias.
Non-participant observation overcomes the discrepancies between what people say they do and what they actually do. Nevertheless, the observer may affect the situation under observation. With comparative studies, however, we can assume that if people alter their behaviour under observation they will do so to the same extent in each setting, so providing a stable baseline for comparisons. Another possibility is that two observers may report the same activity differently. Most items on our schedule, however, showed good inter-observer reliability, suggesting that the observations are reliable. Finally, observer bias (the influence of the observer's views about the appropriate setting for stroke patients) seems minimal, since several of the findings (for example, the poor quality of some interactions on the stroke unit) were unanticipated.
In analysis of observational data, each observation can be treated as an independent observation in the analysis, with the patient characteristics repeated 24 times for each patient. However, because of the correlations between observations on the same patient, the variance of estimates from this approach are often underestimated. An alternative approach is to convert the 24 observations from each patient into a single patient variable (e.g. was the patient in bed all day) which then becomes the unit of observation for the analysis. However, using this approach, the amount of data is reduced to only 36 observations, and hence the power to detect differences is reduced. Multi-level modelling methods offer a convenient method for analysing most of the data.
The better outcomes on stroke units may be partially explained by patients in such units spending more time out of bed and away from the bed area and being given more opportunity for independence than those in general medical wards. These findings suggest that stroke unit patients are mobilizing more than general ward patients and support earlier findings that stroke unit patients spend less time lying down and more time sitting and standing than those on conventional wards [23] . Furthermore, stroke unit patients spent more time with visitors, suggesting that informal carers had more opportunity for involvement in rehabilitation. Relatives were always welcome on the stroke unit, but on the elderly care unit and general ward they were restricted to visiting times (although these were flexible). There were also more attempts on the stroke unit to interact with patients who were drowsy, or who had speech or cognitive impairments, suggesting that these patients received more stimulation than those on general wards.
With the exception of more contact with visitors, however, these aspects of care were also observed on the elderly care unit. The activities of the interdisciplinary teams in these settings were probably responsible for the higher frequency of observations of patients away from the bay and out of bed. In addition, however, patients in elderly care units spent less time asleep or 'disengaged' and more time interacting with nurses, and were given appropriate help more frequently than patients on the stroke unit or general ward. These last findings may be explained by the elderly care unit philosophy of holistic care, which encourages interaction with patients. Research has obscured the particular contribution that elderly care units may make to the care of elderly stroke patients and the qualities they share with stroke units in delivering care to this patient group. Due to the small sample size, the power of this study is low. Larger observational studies are therefore needed. Also, further research is needed to determine whether the poor quality of interactions found in this stroke unit are also to be found in other stroke units. Perhaps caring solely for patients with stroke is less rewarding and affects the quality of the nursing. A survey of health professionals in the same settings found that more stroke unit nurses than elderly care unit or general ward nurses reported that the work was monotonous, while nurses in the elderly care unit were the most positive about caring for stroke patients [29] .
Finally, there are other important aspects of the process of care that we have not addressed here, such as staff skills, technical aspects of rehabilitation (e.g. goal setting) and organizational issues, as well as less tangible factors, such as the quality of communication between members of the interdisciplinary team. We have studied some of these aspects using qualitative methods and will report these data separately.
Key points
• Aspects of the process of care on a stroke unit and elderly care unit are similar.
• Patients on both the stroke unit and the elderly care unit spent more time out of bed and out of their ward bay or room.
• Patients on the elderly care unit spent less time asleep and more time interacting with nurses.
• Patients in all three settings spent half the time doing nothing.
